A survey of American College of Chest Physicians (ACCP) members was conducted to determine their degree of involvement in the diagnosis and prevention of occupational and environmental respiratory disease (OERD). Although the response rate was relatively low, the results are likely to be representative. Calculations based on the data estimate that in the prior year, chest physicians on the average saw 15 patients with OERD caused by work, 13 worsened by work, and 28 affected by the home environment. Asthma appears to be a more common occupational or environmental concern than pulmonary fibrosis. Chest physicians clearly perceived a need for more education in OERD. The survey also demonstrated that although many chest physicians perform routine industrial surveillance testing, it is often Occupational and other environmental factors are significant causes of lung disease. In addition, they have a significant impact on individuals with lung diseases of other origins. A survey of chest physicians who are members of the American College of Chest Physicians (ACCP) was conducted to answer several questions about common practices related to occupational and environmental respiratory disease (OERD): 1. Have pulmonary physicians received adequate training in OERD? What are their educational needs?
2. How frequently do chest physicians see patients with OERD? 3. What types of problems are recognized? 4 . In addition to care of individual patients, to what extent do chest physicians provide programmatic services aimed at groups of workers?
The results of the survey demonstrate that chest physicians who are members of ACCP are actively involved in the diagnosis, treatment, and prevention of OERD that completion of the survey instrument would require approximately 10 to 15 mins. The results were collated by the ACCP staff. The write-in answers were recorded verbatim and reviewed by members of the survey subcommittee for categorization. In the questionnaire, respondents indicated numbers of patients in certain categories by selecting a range, eg, 6 to 10. To estimate averages, the central value of each range was multiplied by the number of respondents selecting that range; these values were summed over all the ranges and divided by the number of respondents to produce an estimated average. A similar method was used for estimating average percentage of cases due to exposures. The average number of cases in a disease category that was thought to be exposure related was calculated as the product of estimated average number of cases times estimated average percentage done to exposure for that category.
RESULTS
Two hundred fifty-five surveys were returned. Table 2 provides descriptive information about the individuals who returned the surveys. Notably, respondents to the survey were not primarily physicians with a special interest in the field of OERD. The participants represent a good cross section of the practice of chest medicine, primarily pulmonology with a smaller number of critical care physicians and allergists. Only six stated that they spent at least 50% of their time in occupational medicine. Most clinical respondents (61%) are in private practice.
The responses to questions concerning educational preparation showed that, overwhelmingly, ACCP members felt a need for additional education; 99% described their educational needs as "somewhat," "considerable," or "extensive." Most felt they received too little training in the course of their postdoctoral fellowships; 86 of 220 (39%) felt their fellowship was adequate. Table 3 reports responses to questions about extent of practice involving OERD. The table demonstrates that patients with OERD are relatively common. For example, only 12 (5%) said they saw no patient with work-related lung disease over the past year, and 37% reported seeing at least 11 such patients. Based on the data provided by the respondents, we estimate that chest physicians saw an average of 15 patients with work-related lung disease annually and an additional 28 with home chemical or allergen effect. The table also shows the types of counseling activities involved. While diagnosis of an environmentally caused illness is relatively frequent, discussion of the impact on work is not commonly done. Physicians are involved in the determination of whether an individual should take a job or remain working.
The types of environmental lung problems seen by the respondents are summarized in Table 4 . There were no consistent patterns that differentiated among the ACCP sections surveyed. Three categories of possible occupational and environmental respiratory disease-pulmonary fibrosis, asthma, and rhinitisare included. The average "Exposure Related" cases was estimated by multiplying the average number of patients/physician by the average percentage felt to be "caused by occupation or environment." In par- ticular, although in the past there has been an emphasis on the dust-related diseases (pneumoconioses), airway diseases are more prominent in this list. On the average, each chest physician had 5 cases of fibrosis, 12 cases of asthma, and 14 cases of rhinitis thought to be exposure related. Table 5 shows the data concerning programmatic services. Programmatic services are those that are delivered on a routine basis to employers or others, rather than being focused on the care of individual patients. For example, 18% of respondents provide radiographic testing on a regular basis to industry. Pulmonary function testing on a group basis is performed by almost half (44%) of the respondents. Surveillance-type medical examinations are also performed to a significant degree. The industries that receive service are diverse, including railroads, chemical industries, firefighting, and others.
There are guidelines for special techniques to be used when testing is performed for medical surveillance of workers rather than being directed at individual patients presenting for diagnosis or treatment. Table 5 also addresses the use of standardized method Table 5 , although such recommendations are followed in some instances, most radiology and spirometry services do not appear to follow these guidelines. Table 6 deals with medical-legal aspects. Most have done disability examination (one third do more than ten annually), consult with lawyers, and treat patients receiving worker's compensation. There does not appear to be any predominant motive for participating in the care of patients with such problems. There is some reticence expressed because of concern about "malingering." It is striking that a high proportion of the participants, who were not selected because of their interest in OERD, had involvement with some of the legal and governmental aspects.
DISCUSSION
This survey has deinonstrated that chest physicians play an important role in the prevention, diagnosis, In addition, appropriate consideration of the interaction of environmental factors and respiratory disease is necessary for guiding patients in the proper choice of vocations. In some instances, compensation for causation of disease, eg, occupational lung disease compensated by worker's compensation benefits, must also be considered. Such compensation may help maintain financial stability and facilitate necessary medical care.
An additional motivation for recognizing occupational environmental aspects of lung disease is the impact on others. Often, discovering a single case can prevent disease in others if the environmental cause can be controlled. Surprisingly, even in the current era, well-recognized hazards such as silica are still used in uncontrolled manners and lead to significant disease.I Despite the frequency of environmental factors causing or affecting respiratory disease, most chest physicians have received little or no training in OERD. Ninety-nine percent thought they needed more training, and two thirds were not satisfied with the amount of training they received in their subspecialty training. This suggests the need for improving the content of pulmonary fellowships. Furthermore, there is a clear need to increase the attention paid to this area in continuing education programs, such as those of the ACCP. Practicing physicians deal with these problems on a regular basis. A variety of information sources are available, but it is not clear that they are currently adequate.
Changes in medical education should provide increasing emphasis on OERD, both at the predoctoral and postdoctoral levels. Many medical schools now have divisions of Occupational and Environmental Medicine, the faculty of which can serve as an important resource. In addition, many academic divisions of Pulmonary/Critical Care Medicine have one or more faculty member with this area of interest. Although the field of Occupational and Environmental Medicine is a distinct field (with residencies and board certification), there is considerable overlap with pulmonary medicine; exchange of residents/ fellows or joint clinics may foster mutually beneficial training. Several innovative methods include computer-assisted training.2 The Clinton Administration has signaled that academic medicine must place greater emphasis on ambulatory care. The field of OERD is almost exclusively an outpatient field and therefore should receive more emphasis. The ambulatory training imperative combined with financial considerations may change the balance of emphasis on critical care vs ambulatory pulmonary training.
There are several ways in which practicing physicians can improve their knowledge in the area of OERD. Several textbooks devoted to OERD are available,3-6 and textbooks of occupational medicine have considerable emphasis on OERD.7-9 In addition, professional organizations sponsor postgraduate courses. The ACCP frequently sponsors a course in conjunction with the annual meeting, occasional regional courses, and an international OERD meeting every 4 years. The American College of Occupational and Environmental Medicine sponsors courses of several days' duration covering a basic curriculum in occupational medicine. While the scope is much broader than OERD, these courses provide a systematic introduction to the public health and regulatory principles that are relevant to OERD. Several universities offer more extended courses of several weeks' duration. The American College of Radiology and NIOSH sponsor a course to prepare physicians for the examination leading to B-reader certification.
In addition to education about the clinical manifestations of OERD, other areas need emphasis. These include the following: exposure assessment; exposure control (respirators ventilation); regulatory approaches, eg, NIOSHA, Environmental Protection Agency; statistical analysis of data from groups; and risk communication methods.
Most OERD clinical activities deal with respiratory disease that was affected by but not primarily caused by a workplace agent. Nevertheless, the traditional emphasis in education and research is on causation. The practice patterns suggest that this emphasis should be reevaluated.
The categories of OERD represented by the survey are notable. The list of causative materials and distribution of case types indicate that disorders of the airways are of major importance. In the past, dust-related diseases causing fibrosis were emphasized. This suggests a need for continuing education to "update" the knowledge of practicing physicians about airway disorders. The types of airway diseases reported and causative agents are diverse. They include both classic allergic sensitizers and irritant-related disease.
This survey suggests a major role for chest physicians in prevention, diagnosis, and treatment of OERD. While clinicians see many individual patients with suspect OERD, there is a need to develop organized approaches to collecting and using the data to guide regional and national priorities for prevention efforts. Traditional medical school and postgraduate training have emphasized treatment of disease and specific patients. In the United Kingdom, a surveillance system known as SWORD'0 has been established for the delineation of occupational respiratory disease. This depends heavily on receiving reports from practicing chest physicians. The physicians are motivated to report because they receive feedback from the SWORD program about the cases, new information, and national trends. This might be considered as a complement to the SENSOR system established in the United States, which depends on reporting results from state health departments."1 The possibility that organizations such as the ACCP could be actively involved in establishing a national surveillance system for occupational and environmental lung disease might be explored. This might complement the current SENSOR method, which relies on a small number of reporters, many of whom are based in state health departments. In addition, this survey has clearly demonstrated that physicians are actively engaged in detecting such disorders and therefore might be motivated to participate actively.
As shown in Table 5 , some chest physicians play a significant role in organized preventive efforts, such as provision of clinical tests to workers at risk. Testing groups of workers identified on the basis of their industry or occupation should be based on different principles than testing individuals referred on an individual basis because of specifically suspected disease. Considerations of cost-effectiveness and screening efficacy become paramount.
Methods of standardization of testing and interpretation have been developed for such testing. For example, NIOSH has established training criteria for individuals who perform spirometry in work sites. Individuals who attend NIOSH-certified courses receive training in methods of calibration, documentation, and standardized recording of data, as well as in the more usual clinical testing techniques. Similarly, because of the significant disparity in terminology and inconsistency among interpreters of chest radiographs, a standardized method of interpretation and reporting has been developed. It is known as the International Labor Organization system, and individual physicians may be certified as "B-readers" if they successfully complete a course and examination. In this survey, we found that although a considerable number of physicians are providing routine surveillance testing to industry, in most instances, standard industrial-oriented methods are not utilized. This precludes meaningful aggregate analysis of population data. Furthermore, this situation may lead to either underdiagnosis or overdiagnosis of OERD.
The survey also identified significant training needs for physicians in the areas of worker's compensation, occupational health law, and tort law. Although many have involvement with such issues, the amount of training provided is typically inadequate. Proper understanding of the medical-legal context is important for good patient care because such matters have major impact on the lives of the individuals involved. There are also very significant societal impacts both in terms of prevention and in terms of the cost of inappropriate compensation and failure to compensate when appropriate.
The response rate in the survey was approximately 25%. This is not unexpected in view of the length of the questionnaire and the fact that it was sent to busy practicing physicians without the incentives commonly used to encourage participation. Furthermore, no secondary follow-up reminders were utilized. There is no a priori reason to believe that the respondents were significantly different from nonrespondents. Indeed, the distribution of self-identified areas of special interest suggests that the respondents probably do not have practices that disproportionately include patients with occupational lung disease. The response rates of the individual ACCP sections were generally similar. Thus, the results are likely to be representative. Even in the extreme case that there was a strong response bias, the conclusion that chest physicians are important in detecting such disorders remains valid.
The study design and available resources did not permit a thorough follow-up of nonrespondents or provision of direct rewards for participation. Such an approach would yield a more precise estimate of the frequency of OERD-related activities.
In summary, this survey of chest physicians shows that they are actively involved in the field of occupational and environmental respiratory disease. There are significant needs for improved education, and the survey suggests the potential for a national surveillance system based on chest physicians.
